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LIQUID CRYSTAL DISPLAY APPARATUS C t- 

relates xo a dot matrix type 
The present Invention relaxes xu * u 

Xl„ld crystal display apparatus to be used as a display for 
such business machines a. colters, word processors and the 



like. 



Fig. 1 is a front view of a liquid crystal display 

panel according to a prior art, 
l0 Fig. 2 illustrates dispositions of electrodes for the 

display panel, 

Fig. 3 is a sectional view of the panel shown in 

FiB- 1. 

Fig. 4 is an enlarged view. of the portion A shown in 

15 Fie. 3. 

In these drawings, numeral 1 designates a llQUld 
crystal display panel, numeral 2 an upper substrate made of 
giass disposed on the upper surface of the panel, numeral 3 
. lo««r substrate mad. of glass disposed on the lower 
2 „ surface of the panel, numeral 4 a liquid crystal provided 
between the opposing glass substrates, numeral 5 scanning 
electrodes disposed transversely on the lower glass 
substrate on the side facing the llould crystal 4. numeral 6 
signal electrodes disposed longitudinally on the upper glass 
25 substrate 2 on the aide facing the liquid crystal 4. numeral 
7 picture eleaents formed at the points where electrodes 5 
and 6 cross each other and numeral e an effective display 
range defined by the display picture elements. Numeral 9 
disignates a drive circuit for the scanning electrodes while 
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numeral 10 designates a drive circuit for the signal 
electrodes, both of which are mounted on a substrate 11 on 
which the drive circuits are mounted. Numeral 12 designates 
a cable connecting the liquid crystal panel 1 to the drive 
circuit substrate 11 and numeral 13 designates a sealing 
material • 

In the liquid crystal display apparatus according to 
prior art, the signal electrodes 6 and the scanning 
electrodes S are constituted in a matrix configuration by 
means of transparent elecrrode membranes respectively 
provided on the upper glass substrate 2 and the lower glass 
substrate 3 of the liquid crystal display panel l. The 
points where the scanning electrodes 5 and the signal 
electrodes 6 cross define the picture elements 7. 
15 in the constitution explained above, when scanning 

signals are transmitted from the drive circuit 9 for the 
scanning electrode to the scanning electrodes 5 and the 
signals are sent to the signal electrodes B from the drive 
circuit 10 for the signal electrodes, the liquid crystal 4 
20 corresponding to the picture elements 7. at the crossing of 
the electrodes 5 and 6 to which the signals have been 
transmitted is operative for display. The area where these 
picrure elements 7 are concentrated can provide an effective 
display range 8. When the liquid crystal panel l is 
25 operative for display, the color hue of the background 

beyond the effective display range is different from that of 
the background in the effective display range 8. 

Since the liquid crystal display apparatus according 
to prior art has the above -explained constituted, when 
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characters and pictureB are composed by using picture 
events 7 at the extreme end of the effective display range 
8 , the color hue of the background of the effective display 
ranee 8 is different from that of the background around the 

5 effective display range 14 and the duality will therefore be 
poor. It is particularly noticeable that when the color of 
the background around the effective display range 14 is the 
same as the color of the display of characters and pictures, 
it will be difficult to distinguish the characters and 

10 pictures from the background. 

The aim of the present invention is to reduce the 
problems mentioned above. 

According to the present invention there is provided 

15 a liquid crystal display apparatus having a liquid crystal display panel 
vith an effective display range and wherein, When the display panel 
is operative for display, the background around said 
effective display range has substantially the same color 
as the background within the effective display range. 

2 0 The present invention can thus provide 

a liquid crystal display apparatus adapted to 
display characters and pictures wherein electrode patterns 
are provided outside the effective display range of a liquid 
crystal display panel in such a manner as to surround the 

25 effective display ranee, and a drive circuit for the electrode 

patterns is provided to drive the electrode patterns so that 
the color of the background around the effective display 
range may become the same as that of the background in the 
effective display range. 
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in other words, the present invention allows 

the provision of a liquid crystal display 
apparatus .herein electrode patterns are provided around the 
effective display range of a liquid crystal display panel in 
such a manner as to surround the effective display range and 
a drive circuit exclusively provided for such electrode 
patterns is disposed separately fro. the drive circuits 
provided for the scanning electrodes and the signal 
electrodes. 

The present invention can also 
provide a liquid crystal display apparatus adapted to 
display characters and pictures wherein electrode patterns 
corresponding to the scanning electrodes and the signal 
electrodes are provided around the effective display range 
of a liquid crystal display panel and a drive circuit for 
Xhe scanning electrodes and a drive circuit for the signal 
electrodes are provided to drive the electrode patterns, so 
that the colour of the background around the effective 
display range is the same as that of the background in the 
effective display range when the liquid crystal display 

panel is operative for display. 

The present invention can also 

provide a liquid crystal display apparatus wherein electrode 
patterns equivalent to the scanning electrodes and the 
25 sig „al electrodes are provided outside the effective display 
range of the liquid crystal display panel, so that the same 
voltage as that which is applied when the liquid crystal 
display panel is operative for display and the picture 
elements are not displayed on the electrodes can be applied 
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fr. the arm circuit, for a. — dectrdes and the 

signal electrodes. 

P^erably according to the present invasion, the color of the 

background of the entire surface of the liquid crystal 
5 display panel can be the same and thus an excellent display 
Q uality can be obtained even if the characters and picture 
images are constituted by utilizing the picture elements at 
the extreme outer portion in the effective display range. 

Preferably in the liquid crystal- display apparatus accord!** to 
10 the present invention, electrode patterns that are able to 
surround the effective display range and the drive circuit 
provided exclusively for the electrode patterns are provided 
around the effective display range of the liquid crystal 
panel and. when the liquid crystal display panel is 
15 operative for display, a voltage that will not cause the 
picture elements to display is applied to the electrode 
patterns from the exclusive drive circuit so that the color 
of the background both within and around the effective 
display range can be made the same, and even if the display 
20 picture elements at the extreme outer portion of the 

effective display range are used to constitute characters 
and pictures, characters and pictures having an excellent 
display quality can be obtained. 

According to the present invention, since the 
25 electrode patterns can be provided around the effective display 

range of a liquid crystal display panel and a voltage signal 
can be applied from the exclusive drive circuit to the 
electrode patterns, a liquid crystal display apparatus can 
be provided at a reasonable cost that is capable of offering 
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excellent display quality by virtue of the color of the 
background around the effective display range of a liquid 
crystal display panel being The same as that of the 
background within the effective display range. 
5 According to the inventive liquid crystal display 

apparatus, electrode patterns corresponding to the scanning 
electrodes and the signal electrodes can be provided around the 
effective display range of the liquid crystal panel, so that 
when the liquid crystal display panel is operative for 

10 display, a voltage which is similar to that which is applied 
to the electrode patterns within the effective display range 
can also be applied to the electrode patterns outside the 
effective range from the drive circuits for the scanning 
electrodes and the signal electrodes, thus generating the 

15 same color background not only within but also outside the 
effective display range. Consequently, even if the 
characters and pictures are constituted by utilizing picture 
elements at the extreme outer portion of the effective 
display range, such characters and pictures will possess an 

20 excellent display quality. 

Ohe drawings and the following description are exenplary only. 

Fig- 1 is front view of the liquid crystal display 

panel of a liquid crystal display apparatus according to a 

prior art; 

25 Fig. 2 illustrates the disposition of the electrodes 

in the liquid crystal display panel shown in Fig. 1; 

Fig. 3 is a sectional view of the liquid crystal 
display panel shown In Fig. 1: 
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Fig. 4 is an enlarged view of the portion designated 

by A in Fig. 3; 

Fig. 5 is a front view of the liquid crystal display 
panel of tbe liquid crystal display apparatus according to 

5 the present invention; 

Fig. 6 illustrates the disposition of the electrodes 
in a liquid crystal display panel according to tbe first 
embodiment of the present invention: 

Fig. 7 is a sectional vie* of the liquid crystal 
10 display panel shown in Fig. 6; 

Fig. 8 is an enlarged view of the portion designated 

by B in Fig. 7: 

Fig. 9 illustrates in detail the drive circuit for 
the signal electrodes and the drive, circuit for the scanning 
15 electrodes shown in Fig. B. both of the drive circuits being 
connected to the liquid crystal display panel; 

Fig. 10 illustrates one of the drive LSI's 1 through 
8 in the drive circuit for signal electrodes shown in Fig. 
9. such as the drive LSI 1 which is adapted to generate 

20 drive signals *j - ♦■o5 

Fiff. HA through Fig. 11C illustrate signal wave 
forms to assist in explaining the operation of the drive 
circuit for tbe signal electrodes shown in Fig. 10: 

Fig. 12 illustrates one of the drives LSI 9 through 
2S LSI 11 in the drive circuit 10 for scanning electrodes shown 
in Fig. 9. for example, the drive LSI 9 adapted to generate 
drive signals ♦» - *8o; 
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Fig. 13A and Fig. 13B illustrate signal wave forms 
for the purpose of explaining tfte operation of the drive 
circuit for scanning electrodes shown in Fie. 12: 

Fie. 14 illustrates the disposition of the electrodes 
5 in a liquid crystal display panel according to the second 
embodiment of the present invention; 

Fig. IS is a sectional view of the liquid crystal 

display panel shown in Fie- 14; and 

Fig. 16 is an enlarged view of the portion designated. 

10 by C in Fig- IS. 

The first embodiment of the present invention will 
now be explained by referring to the accompanying drawings. 

Fie. 5 is a front view of the liquid crystal display 
15 panel according to the first embodiment of the present 
invention. Fig. s illustrates the disposition of the 
electrodes for the liquid crystal display panel. Fig. 7 is 
a sectional view of the panel shown in Fig. 5. Fig. 8 is an 
enlarged view of the portion designated by B in Fig. 7. 
20 Throughout the drawings, numerals 1 to 14 designate the same 
or equivalent portions. Numeral IS designates electrode 
patterns defined in the form of a frame around the effective 
display range 14 of the upper and lower glass substrates 2 
and 3. Numeral 16 designates conductor members adapted to 
25 connect the electrode patterns 15 of the upper and lower 
glass substrates 2 and 3. Numeral 17 designates a drive 
circuit for the electrode patterns around the effective 
display range 14 and mounted on the substrate 11 together 
with the drive circuits 9 and 10. 
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in the above-described -«>ner. the same volt.se as that 
which is applied to. the Picture elements 7 .hen the, are not 
ln the display "ode is applied to the electrode Patterns 15 
provided around th. elective display ranee 14 of the liquid 
crystal display panel 1 fro, the exclusive drive 
tt e electrode patterns. As a result, the color hue of the 
bac^round -round the effectiv. display ranee 14 becomes the 
SBm e as that of the baCeround in the effective display 
, r.n B e .. so the boundary between the effective display ran,, 
end the portion surroundlne it disappears. 

jt eny boundary exists between the effective display 
ranee and the portion surroundlns it, particularly when the 
color of the bacKcround around the effective display ran.. 
5 is the same as that of the picture element,, it will be 

elfficult to distinguish those characters and pictures that 
are constituted by elects at the extreme outer portion of 
t „e effective display ranee. If there is »c such boundary. 

bc r . the above-mentioned problem can be eliminated, and 

!0 the display quality can thus be improved. 

It should be understood that while electrode patterns 
1S that for* a rectangular trace have been described in 
connection with the above-mentioned embodiment, the 
electrode patterns 15 may in fact be divided into .strode 
» patterns that are respectively equivalent to the scanning 
electrodes 5 and the sienal electrodes B. In this case, 
exclusive drive circuits may be provided for the respective 
electrodes, so th.t the same effect as that of the 
embodiment described above can be attained. 



-10- 

Fig. 9 illustrates in greater detail the drive 
circuit 9 for the signal electrodes and the drive circuit 10 
for the scanning electrodes, both of these drive circuits 
being connected to the liquid crystal display panel 1. The 
drive circuits 9 and 10 ere respectively comprised of a 
plurality of LSI' s for drive. As can be seen from the 
drawing", with a liquid crystal display comprising 640 dots 
by 200 dots, the drive circuit 9 for the signal electrodes 
is made up of 8 LSI's. LSI1 through LSI8. while the drive 
circuit 10 for the scanning electrodes is made up of 3 
LSI's. LSI9 through LSIU. LSI1 through LSIll are 
respectively designed for 80 bits. 1/200 duty and 1/15 bias. 

Fig. 10 illustrates one of the drive LSI's l through 
8 in the drive circuit 9 for the signal electrodes, such as 
the drive LSI1 which is adapted to generate drive signals *i 
- 4> 80 . This LSI is comprised of 80 bir shift register 101. 
80 bit latch 102. 80 bit level shifter 103 and 80 dot-4 
level driver 104. Figs. 11A through 11C illustrate signal 
*ave forms to assist in explaining operation of the drive 
circuit 9 for the signal electrodes shown in Fiff. 10. When 
the clock pulse CP is input to the 80 bit shift register 
101. load pulse signal (Fig. 11A) is input to the 80 bit 
latch 102 and voltage level signals V, . V 3 , V, and V EE , are 
applied to the 80 dot-4 level driver 104. then the driver 
104 outputs the signal electrode drive signals *i - »«o 
(Fig. HO . Fig. UB illustrates the latch data which is 
output from the 80 bit latch 102. 

Fig- 12 illustrates one of the drive LSI's 9 through 
11 in the drive circuit 10 for the scanning electrodes, for 
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example the .rive LSI, adapted to generate drive 
. ,„„. ThlB LSI 1= co.po.ed of .0 bit shift register 121. 
SO bit level shifter IU and SO dot-4 level driver 123. 
Figs. 13A and 13B Illustrate signal ™v. form, for the 

purpose of explain «* ~ CltCUlt " ~ 

the scanning electrodes, the clocK pulse OP (Fie U41 

x. input to the so hit shift renter 121 and volt.ge level 
signal. V.. V,. V, and V,,. are appllad to the SO dot-4 
Xevel driver 123. the scanning electrode dr!v. sisals . 

(Fig. 13B) are then output from the driver 123. 
The second ..sediment of the present Invention will 
next he eaplalned hy referring to the accompanying drawing 
Fll 14 illustrates disposition of the electrodes of the 
Uouid crystal display panel shown in Fig. 5. Fig. « Is » 
actional view of the display panel shown in Fig. 14- Fig. 
16 i. an .marred view of the portion desisted by C in 
Fig. 15. in these drawings, numerals 1 through 14 show 
members which are the sane or equivalent to those 
illustrated in Figs. 1 through 4. Numeral is designates an 
upper electrode which Is outside the effective display 
ranre. Humeral 19 designates a lower electrode which « 
outside the effective display range. These electrodes are 
provided in the same manner as the scanning electrodes 5 
which are outside the effective display range and are driven 
oy the drive circuit 9 for the scanning electrodes. Numeral 
20 designates a leftside el.otrod. which is outside the 
effective display range and numeral 21 designates a right 
slae electrode, also outside the effective disp!ay range, 
these electrodes being provided outside the effective 
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display range to the left and right in the sane manner as 
The filial electrodes 6 and being adapted to he driven by 
the drive circuit 10 for the signal electrodes. 

in the liquid crystal display apparatus constituted 
as above, the upper electrodes 18 and the lower electrodes 
19, both of which are outside the effective display raw 
and which are equivalent in function to the scanning 
electrodes 5. as well as the left electrode 20 and the right 
electrode 21 which are also outside the effective display 
range and are equivalent in function to the signal 
electrodes 6. are provided outside the effective display 
range 14 in such a manner as to surround the effective 
display range 8. Thus, when the liquid crystal display 
panel 1 is operative for display, the same voltage as that 
15 which is applied to the display picture elements 7 inside 
the effective display range 8 when they are not in the 
display mode is applied to these electrodes 18 to 21 from 
the drive circuit 9 for the scanning electrodes and the 
drive circuit 10 for the signal electrodes, so that the 
20 color of the background 14 around the effective display 
range can be made the same as that of the back ground 8 
within the effective display range, so that no boundary 
appears between the effective display range and the portion 
around it. In this way. If the picture elements 7 at the 
25 extreme outer portion of the effective display range 8 are 
used for constituting characters and pictures, the display 
quality of these characters and pictures can be improved. 

It is to be noted that, while in the above-explained 
embodiment each one of the upper electrode (18). the lower 
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electrode (10). the loft electrode (20, and the rltM 
electrode (2D .re provided outside the effective dl.Pl., 
r.n.e ,14,. . .i.U.r effect -ay b. attained If . Plur.^y 
of such electrodes are disposed at .he respective locations. 

The drive circuits for the upper and ln«r electrodes 
„ » and th. Lft and .Ittt electrode. 20. 21 which are 
outside the effective display r.n E e are provided In a nu»b.r 
corresponding to that of the pattern, of th. sc.nnln E and 
si.n.l electrodes and are comprised of drive LSI's which are 
respectively the sa»e a. the UT. shown In Fig. 10 and 
W«. 12. These drive LSI's are adapted to be enerelwd .hen 
the liquid crystal display panel is operative for display- 
A voltage at the sa»e level as that which is available when 
there are no display data is applied fro» the respective 
drive LSI-s for th. left and rl*ht electrodes 20. 21 for the 
elgnal electrodes to the corresponding electrodes. 
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Clairos : 

1 A lUuid crystal display apparatus comprising a 
llq uid crystal display panel having .ipA electrode means 
and scanning electrode means which are arranged in a matrix 
configuration, the signal and scanning electrode means being 
comprised of transparent electrode membranes between an 
upper glass substrate and a lower glass substrate, a first 
drive circuit mean, adapted to drive said signal electrode 
B eans and a s.cond drive circuit means adapted to drive said 
scanning electrode means, wherein when said signal electrode 
means and said scanning electrode means are driven, 
characters or pictures are displayed on said liquid crystal 
display panel, said liould crystal display apparatus being 

characterized by; 

electrode pattern neans provided around the effective 
display ranee of said liquid crystal display panel, and 

drive means adapted to drive said electrode pattern 
means so that when said liquid crystal display panel is 
operative for display, the color hue of the background 
around said effective display range becomes the same as that 
of the background within said effective display range. 

2. A liquid crystal display apparatus as claimed in 
claim 1 further characterized in that said electrode pattern 
means is divided into a first and a second electrode pattern 
means equivalent respectively to said signal electrode means 
and said scanning electrode means. 

3. A liquid crystal display apparatus as claimed in 
claim 2 further characterized in that said drive means is 
comprised of a first electrode pattern drive circuit adapted 
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to drive said first electrode pattern means and a second 
electrode pattern drive cireuit adapted to drive said second 
electrode pattern means. 

4. A liquid crystal display apparatus as claimed in 
Claim 1 further characterized In that said electrode pattern 
means is divided into a first and a second electrode pattern 
means respectively equivalent to said signal electrode means 
and said scanning electrode means, said drive means is 
comprised of a first electrode pattern drive circuit adapted 
to drive said first electrode pattern means and a second 
electrode pattern drive circuit adapted to drive said second 
electrode pattern means, and said first drive circuit means 
includes said first electrode pattern drive circuit and said 
second drive circuit means includes said second electrode 
pattern drive circuit. 

5. A liquid crystal display apparatus having a liquid 
crystal display panel with an effective display range and 
wherein, when the display panel is operative for display, the 
background around said effective display range has 
substantially the same color as the background within the 
effective display range. 

6. A display apparatus according to claim 5 wherein a 
separate drive circuit is provided for electrodes associated 
with the background around the effective display range. 

7. . A liquid crystal display apparatus constructed and 
arranged substantially as hereinbefore described with 
reference to and as illustrated in Figures 5 to. 16 of the 
accompanying drawings. 
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